Appln. No.: 10/502,071 U0D-181US 
Amendment Dated October 31, 2007 
Reply to Office Action of August 10, 2007 

Amendments to the Claims: This listing of claims will replace all prior versions, 
and listings, of claims in the application 

1. (Currently Amended) An electro-optical switch, comprising: 

a non-piezoelectric photonic crystal having first and second waveguides 
separated. by.a..r^ 

each of the fjrst.^ .l)„a respective input portion and a 

respective output portion and. 2). ajcoupj 

Rrpxjmate.to.t 

jnduc!.ng..a..changejn^ 

coupling length, wherein the respective input portions arebein^ unconnected to each 
other, wherein the fjrst- wavegtfide-4s adjacent to the second waveguide alon 
eou^lfn§-length~4n-the~plaf^e7-and thea s.wltch.J.sj:onfi.gu.re^^^ in 
the conductance produces in the plane along ttve coupling length resulting from an 
eleetro'-optle effect in the e<?uplifig length provides electro-optical switching between 
the first and second waveguides. 

2. (Original) An electro-optical switch as recited in claim 1, wherein said 
photonic crystal comprises a periodic array of silicon pillars arranged in a square 
lattice. 

3. (Original) An electro-optical switch as recited in claim 1, wherein said 
photonic crystal comprises a periodic array of air holes arranged in a hexagonal 
lattice. 

4. (Currently Amended) An electro-optical switch as recited in claim 1, 
wherein the propagation constants of the first and second waveguides are 

cq u i VQ I g n t djff erent . 

5. (Currently Amended) An electro-optical switch as recited in claim 4, 
wherein the first and second waveguides electro-optically couple to each other at. 
aH over a range of optical wavelengths. 

6. (Currently Amended) An electro-optical switch as recited in claim 1, 
wherein the first and second waveguides are IdentiealdjfTereBt 

7. (Currently Amended) An electro-optical switch as recited in claim 6, 
wherein the first and second waveguides electro-optically couple to each other at 
sHoyer AXangeoL optical wavelengths. 



2 



Appln. No.: 10/502,071 U0D-181US 
Amendment Dated October 31, 2007 
Reply to Office Action of August 10, 2007 

8. (Currently Amended) A photonic bandgap integrated circuit, comprising: 
a non piezoelectric photonic crystal; and 

an electro-optical switch formed by providing first and second waveguides in 
said photonic crystal a4ja€em"eaeh-^ther'4n-a-f>fane-€oi^t-aifvin^^ by a region 

pf.the.p.hptonic.cry 

conductance a coupling length, wherein a 

the integrated circuit is configured such that the cha n ge i n the conductance m--t-he 
pfafve-a4of^g-t+^e-eou^if^g-feBgttv^rov^^ 

p ro V i d osp rod u ces electro-optical switching between the first and second waveguides, 

wherein the first and second waveguides each have 1) a respective input 
portion and a respective output portion, the respective input portions being 
unconnected to each other.and 2Xthe.mMPJ.ing.Je^^^ 
proximate to the second waveguide . 

9. (Original) A photonic bandgap integrated circuit as recited in claim 8, 
wherein said photonic crystal comprises a periodic array of silicon pillars arranged in 
a square lattice. 

10. (Original) A photonic bandgap integrated circuit as recited in claim 8, 
wherein said photonic crystal comprises a periodic array of air holes arranged in a 
hexagonal lattice. 

11. (Currently Amended) A photonic bandgap integrated circuit as recited 
in claim 8, wherein the propagation constants of the first and second waveguides are 
differen tcqu i va l ont . 

12. (Currently Amended) A photonic bandgap integrated circuit as recited 
in claim 11, wherein the first and second waveguides electro-optically couple to each 
other at-all-over.a range.g^^^ wavelengths. 

13. (Currently Amended) A photonic bandgap integrated circuit as recited 
in claim 8, wherein the first and second waveguides are idefttieatdiffermt. 

14. (Currently Amended) A photonic bandgap integrated circuit as recited 
in claim 13, wherein the first and second waveguides electro-optically couple to each 
other at^fovera.xange optical wavelengths. 
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15. (Currently Amended) A coupled photonic crystal wavegulded system, 
comprising: 

first and second photonic bandgap waveguides separated.b^^^ 
pFevid€d-adjae-ent--to-ea€+v-oth€f4n-a-^ non piezoelectric cethpHng 

4eng#^Bhotonic.C!3fs^^^^^ 

eJectricaL.mea^^ 

region of the photonic crystal along a coupling length, wh e rel n a the system is 
configured, such in the .conductance tn-ttie-plane-^l wg-t-he co u ptmg 

l ength prov i de s produces.electro-optical switching between said first and second 
photonic bandgap waveguides, 

wherein the first and second waveguides each have a lX...respective input 
portion and a respective output portion, the respetive input portions being 
unconnected to each other and 2) the coupling length where the first waveguide is 
proximate to the second waveguide. 

16. (Original) A coupled photonic cr/stal waveguided system as recited in 
claim 15, wherein the photonic crystal comprises a periodic array of silicon pillars 
arranged in a square lattice. 

17. (Original) A coupled photonic crystal waveguided system as recited in 
claim 15, wherein the photonic crystal comprises a periodic array of air holes 
arranged in a hexagonal lattice. 

18. (Currently Amended) A coupled photonic crystal waveguided system 
as recited in claim 15, wherein the propagation constants of said first and second 
photonic bandgap waveguides are equtvalen tdifferent . 

19. (Currently Amended) A coupled photonic crystal waveguided system 
as recited in claim 18, wherein said first and second photonic bandgap waveguides 
electro-optlcally couple to each other at -all over a ranoe of optical wavelengths. 

20. (Currently Amended) A coupled photonic crystal waveguided system 
as recited in claim 15, wherein said first and second photonic bandgap waveguides 
are identica ld i ffe re n t . 

21. (Currently Amended) A coupled photonic cr/stal waveguided system 
as recited in claim 20, wherein said first and second photonic bandgap waveguides 
electro-optically couple to each other at- all over a range of optical wavelengths. 
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22. (Currently Amended) A method for providing an electro-optical switch, 
comprising: 

providing a non-piezoelectric photonic crystal; 

providing first and second waveguides in the photonic crystal adjaeent-te-eael^ 
ot4>ef4n asep.a rated.. b^^^ plane along each..pf. the.. fj.r^^^^ 

a n.d ..s.eco.n d w co u p li n g le n g t h.. wh exe .t h e. fl^^^^^ 

proximate to the second waveguide ; and 

inducing a change in c hanoinq-t^^e-conductance in tt^-pteRe-ateng-the 
coupling le ngth to pr0 vide"th.e...reflj.gn..of.t.h.e..p.h 

length to produce electro-optical switching between the first and second waveguides, 
wherefn said^ chengmg-a eofl^Juc^anee is accomplished is accomplfe 



waveguides each have a respective input portion and a respective output portion, the 
respective input portions being unconnected to each other. 

23. (Original) A method for providing an electro-optical switch as recited 
in claim 22, wherein the photonic crystal comprises a periodic array of silicon pillars 
arranged in a square lattice. 

24. (Original) A method for providing an electro-optical switch as recited 
in claim 22, wherein the photonic crystal comprises a periodic array of air holes 
arranged in a hexagonal lattice. 

25. (Currently Amended) A method for providing an electro-optical switch 
as recited in claim 22, wherein the propagation constants of the first and second 
waveguides are equtvaler^t -d ifferent . 

26. (Currently Amended) A method for providing an electro-optical switch 
as recited in claim 25, wherein the first and second waveguides electro-optically 
couple to each other at-a-H- over a range of optical wavelengths. 

27. (Currently Amended) A method for providing an electro-optical switch 
as recited in claim 22, wherein the first and second waveguides are i dcnt i ca Idlfferent. 

28. (Currently Amended) A method for providing an electro-optical switch as 
recited in claim 27, wherein the first and second waveguides electro-optically couple 
to each other at-attover a range of optical wavelengths. 




ingthy-wherein the first and second 
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29. (Previously Presented) The electro-optical switch of claim 1, wherein 
the change in conductance along the coupling length is induced by electrical carrier 
injection provided by a forward-biased PN junction. 

30. (Currently Amended) An electro-optical switch, comprising: 

a non-piezoelectric photonic crystal having first and second waveguides 
sep.arated„b^^^ e ach a rrang e d i n a p l ane 

thefein, wherein the each of the first waveguide is-ad jacent- to- a n d the second 
waveguide alof^have a coupling length where.thejjre^^^^ 
the^second.wavegu^ 

region of the photonic crystal along the coupling length, wherein in -tl>e- ptene afvd-a 
t h e . s w i tc h. j.s c a n g e in t h e_co n d u eta nee m-t-he-plaf^alof^g 

the coup li ng l ength resu l t i ng from a n el e ctro - opt i c effect i n the coup li ng l ength 
provides produces electro-optical switching between the first and second waveguide, 

wherein the change in conductance along the coupling length is optically 
induced by electron-hole pair generation. 

31. (Currently Amended) The electro-optical switch of claim 1, f-trrtheF 
eomprising -wJierem.^^ or optical means is..conflgured.to..mo^^^ 
modu l at i ng a coupling coefficient between the first and second waveguides. 

32. (Previously Presented) The photonic bandgap integrated circuit of 
claim 8, wherein the change in conductance along the coupling length is induced by 
electrical carrier injection provided by a forward-biased PN junction. 

33. (Currently Amended) A photonic bandgap integrated circuit, 
comprising: 

a non-piezoelectric photonic crystal; and 

an electro-optical switch formed by providing first and second waveguides in 
said photonic crystal separated by a region of th e photonic crystal and means for 
inducing a.j:han 

eaeh"Ot+>er"aleng-in"a--pteRe--eonta4nmg a coupling length, wherein a- the integrated 
circuit is confi gured such that the change in the conductance tn -the-plafve along the 
coup li ng le ngth resu l t i ng from an e l ectro optic effect i n the coup li ng l ength prov i des 
produces electro-optical switching between the first and second waveguides. 
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wherein the change in conductance along the coupling length is optically 
induced by electron-hole pair generation and 

.th(B..first.wayeguj 

l ength. 

34. (Currently Amended) The photonic bandgap integrated circuit of claim 
8, f u rt h c r CO m p r i s i n g wh e re i n ..th e electrical or optical means is.configured 
.Qodujatefor mo^ a coupling coefficient between the first and second 
waveguides. 

35. (Previously presented) The coupled photonic crystal waveguided 
system of claim 15, wherein the change in conductance along the coupling length is 
induced by electrical carrier injection provided by a forward-biased PN junction. 

36. (Currently Amended) A coupled photonic crystal waveguided system, 
comprising: 

first and second photonic bandgap waveguides pfovided-adjacent-to-eaeh 
et-her-ale f>g in a plaf^e-^^ent-atftif^separate^^^^ n on - pi ezoel ectric 

coup li ng I cngth photonic cry stal; and means for inducing a chan ge in conductance in 
the region of the photonic crystal alono a coupling length, wherein a the s ystem is 
coMiflured.such t^^ in a-t he conductance iivtKe-pfane-alen g th e coupl ifi^ 

length-restjIttng-frofTV-af^ ele€tfO-0f>tie 

electro-optical switching between said first and second photonic bandgap waveguides, 

wherein the change in conductance along the coupling length is induced 
optically by electron-hole pair generationj^and 

the first waveguide is proximate to the second waveguide along the coupling 

Jenath. 

37. (Currently Amended) The coupled photonic crystal waveguided 
system of claim 15 fuft-hef-CQmprisif^q-an w herein the electrical or optical means is 
CQMiflured.to m^ a coupling coefficient along the coupling length. 

38. (Previously Presented) The method for providing an electro-optical 
switch of claim 22, wherein said changing the conductance along the coupling length 
comprises injecting electrical carriers provided by a forward-biased PN junction. 
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39. (Currently Amended) A method for providing an electro-optical switch, 
comprising: 

providing a non-piezoelectric photonic crystal; 

providing first and second waveguides in the photonic crystal separated by a 
region M the. photoai^^ 

adjac e nt to each other in a p l an e a l ong a coupling length.wherejhejj.^^^^ 
is proximate to the second waveguide ; and 

ehafVQmQ-a- inducina a chance in conductance tn the {>lafie €i4on§- the coupling 
le ngth - to prov i de jn thexegion of t^^^^^ 

produce electro-optical switching between the first and second waveguides, 
wl^eretn sai^-chengmg- a- eon^Juetanee is- a€e<>mpfishe4-fey -an -el^^ 

wherein said changing the conductance along the coupling length comprises 
optically inducing electron-hole pair generation. 

40. (Previously presented) The method for providing an electro-optical 
switch of claim 22, wherein said changing the conductance along the coupling length 
comprises modulating a coupling coefficient between the first and second 
waveguides. 

41. (Previously Presented) The method for providing an electro-optical 
switch of claim 22, wherein said changing the conductance along the coupling length 
comprises changing an optical absorption along the coupling length. 
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